Introduction
Zinc phosphide (ZnP) a rodenticide available over the counter, releases phosphine gas that impairs mitochondrial respiration. We report a case of suicide due to ZnP poisoning. She had severe metabolic acidosis, acute pulmonary oedema, acute kidney injury, acute liver failure and coagulopathy. She also had hyperglycaemia, which is rare and a poor prognostic indicator of phosphine gas exposure [1] . Although aluminum phosphide and ZnP poisoning are widely reported in the Indian sub-continent, fatal ZnP poisoning is rare in Sri Lanka [2] .
Case report
A 14-year-old girl was admitted to the local hospital following ingestion of 5g of 25% ZnP (Run-rat) mixed with water. She developed profuse vomiting seven hours after ingestion of the rodenticide. After initiation of supportive care she was transferred to Teaching Hospital Anuradhapura. On admission to the emergency treatment unit, she was conscious with a Glasgow Coma Scale of 15, pulse rate of 80/ minute and a blood pressure of 100/70 mmHg. Examination of lungs and abdomen were normal. She was commenced on intravenous normal saline at a rate of 50 ml/hour and was given metoclopramide 10 mg intravenously.
During the next one hour, she had repeated episodes of vomiting and gradually developed difficulty in breathing. The peripheral oxygen saturation was 92% breathing on air, pulse rate was 100 beats/ minute, blood pressure was 100/60 mmHg and abdominal examination elicited right hypochondriacal tenderness. She was given oxygen 2 l/minute through a face mask. Arterial blood gas showed evidence of metabolic acidosis [pH 7.2 (normal range 7.35-7.45), PaCO 2 11 mmHg (normal range 35-45), PaO 2 111 mmHg (normal range 70-100), HCO 3 3 mEq/l (normal range 32-26), base excess -28 mEq/l (normal range -2 to 2)]. Initial random blood glucose was 331 mg/dl but on repeated checking it was found to be elevated. She was not known to have diabetes mellitus and there was no family history of diabetes. Despite systemic acidosis her urine ketone bodies were negative. Case report and fresh frozen plasma. Within the next two hours, patient developed respiratory distress, severe hypotension and oliguria which were unresponsive to intravenous ionotropes.
She was ventilated with FiO 2 of 100%, but oxygen saturation remained below 90%. She had persistent metabolic acidosis but hemodialysis was not feasible due to hypotension. After four hours in the intensive care unit, she had asystolic cardiac arrest. Post-mortem examination revealed acute haemorrhagic pulmonary oedema, acute renal insult and acute fatty changes of liver, all compatible with severe zinc phosphide poisoning (Figures 1 and 2) .
Discussion
ZnP is a highly effective rodenticide. It is a crystalline, dark grey powder. ZnP has a high mammalian toxicity as it is readily absorbed from the gastrointestinal tract. ZnP is converted to phosphine gas in the presence of moisture and acid in the stomach and is absorbed through the alimentary mucosa and distributed to tissues. It alters mitochondrial morphology, inhibits oxidative respiration by 70% and causes a large drop in mitochondrial membrane potential within five hours of exposure [3] . In addition phosphine and hydrogen peroxide can interact to form the highly reactive hydroxyl radical causing lipid peroxidation which is the main mechanism of oxidative damage to cell structures that lead to cell death [4] .
A dose of five grams is toxic and can cause death. Phosphides produce toxicity rapidly, generally within 30 minutes of ingestion and death may follow within six hours. In one series, 55% of deaths occurred within 12 hours of ingestion and 91% within 24 hours [5] . Profuse vomiting, abdominal pain, palpitation, dyspnoea and tachypnea are the most common presenting features. Phosphide causes circulatory failure resulting in congestion and oedema of most organs particularly, in the lungs [6] . Other features include disseminated intravascular coagulation, metabolic acidosis, or mixed metabolic acidosis and respiratory alkalosis, acute renal failure and ultimately multi-organ failure.
Aetiology of pulmonary oedema could be cardiogenic or non-cardiogenic and it tends to develop 4-48 hours after ingestion [7] . The oedema fluid may be protein rich and haemorrhagic.
Transient elevations of alanine aminotransferase and aspartate aminotransferase activities are not infrequent after ingestion of metal phosphides. Acute hepatic failure has also been reported which is often considered to be fatal and may warrant liver transplantation [8] . Severe prolonged hypoglycaemia has been reported following ZnP poisoning possibly due to impairment of glycogenolysis and gluconeogenesis [9] . Hyperglycaemia following exposure to phosphine has also been reported but is rare. The mechanism is not fully understood [10] . It is hypothesised that it may be due to pancreatic involvement in ZnP poisoning.
There is no antidote to phosphine poisoning and patients with severe poisoning die despite intensive care. Delayed presentation, hyperglycaemia, coagulopathy and development of multi-organ failure led to poor outcome in our patient.
